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Since 1984, a team of researchers at Clemson University has been
examining water policy issues in South Carolina.

Adequate, clean water

for industry, agriculture, residential areas and recreation is important
for the state's economic development.
tries that use a lot of water.

South Carolina attracts indus

Our agriculture is water intensive.

Our

recreation is water-based.
The outcome of this water policy research has been a better sense
of where the water is and where the water is needed and how much it will
cost to get the water from where it is, in a form of satisfactory qual
ity, to where it is needed--the household customer, the industrial user,
and agriculture.
Like most of the rainy southeast, South Carolina has enough water,
most of the time, in most of the places, to meet day to day needs for
domestic and municipal uses, agriculture, industry, and recreation.
Although there are problem areas, such as temporary shortages, drought,
water in the wrong places, drawing down of groundwater, and problems of
water quality, we do not face the severe water allocation problems of
the West.

And yet, we are contemplating some sharp rate hikes that

could have severe impact on low income families, particularly in rural
areas served by small water systems.
Water Delivery and Pricing

in South Carolina

Water in South Carolina, other than that derived from private
wells, is delivered by basically three types of water systems; municipal
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water systems, special water districts, and private companies.

Although

private water companies are the most numerous, three quarters of the
state's residents receive their water from a public water system.
Public or private, most of these systems are plagued with management
problems.

Many are too small to be efficien t; their management is gen

erally part-time and poorly informed; and most important, their rates
are generally too low to cover all costs.

I nstead, like a household on

a credit card binge, these systems have been charging enough to cover
routine operating costs, but not enough to maintain and replace the sys
tem's capital.

Water delivery is a highly c apital intensive process.

Most of the cost of delivering water is in t he treatment plant, the
storage facilities and the delivery lines.

Low rates have been possible

only by deferring maintenance and by consumi ng the water system's
capital. 1
In cities, often the process goes a step further; at the same time
water is underpriced relative to the need f or maintenance and accumulat
ing depreciation funds for future replacement, it is also overpriced in
that water revenues are used to subsidize ot her city services.

The

city, like a raiding business corporation, t reats the water department
as a cash cow to be milked dry.
Special districts also underprice wate r , even without the "cash
cow" motive of municipalities.

basic

While water , like electricity, is a

necessity, there is no particular reason to underprice it as a

general principle.

Charging less than the f ull price for any good or

service encourages overuse.

Yet the existence of water rates that are

too low to cover the full cost of delivering water to customers is
widespread in the nation, not just in South Carolina. 2
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Where did the general practice of underpricing water come from?
Underpricing water is a product of two factors; ignorance and subsidies.
Ignorance lies in inadequate accounting and information systems.
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Few

suppliers really know the full cost of supplying water, particularly the
cost of deferred maintenance and looming capital replacement.
The second culprit is subsidies.

In recent decades, the availabil

ity of low cost loans and grants for water systems has encouraged devel
opment of uneconomic systems with limited capacity and a far-flung
distribution system in rural areas.

If customers of such systems had

been forced to pay the full cost, they would not have developed.

Cus

tomers outside municipalities would instead have been served by
extensions of municipal systems or remained on private wells until resi
dential development became dense enough to support (and require) a water
delivery system.

Even then, they would have been more likely to rely on

a municipality or other source for water treatment and concentrated
their resources on the delivery system itself.

In urban and suburban

areas, where water systems were expanding, another revenue source has
been tap-on fees.

In many cases the tap-on fees for connecting with the

water system simply went into general operating revenues rather than
being earmarked for capital purposes, again keeping rates artificially
low relative to the actual cost of water delivery.
Meeting Water System Capital Needs
Many of these systems that came into being during the era of gener
ous subsidies are now 20 to 30 years old, and are encountering rising
maintenance costs and the need to replace worn out capital at a time
when grants and low-cost loans are drying up.

Our research estimates
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capital needs for South Carolina water systems by the end of the century

to be 2 to 2.5 billion dollars.
Eventually these water systems will have to go to either the state
or private capital markets or both for financing, because their rates
are inadequate to generate cash for replacement.

Lack of a replacement

fund means that there is no equity in a water system, making it
unattractive to a commercial lender.

Typically a commercial lender

looks for a 50-50 equity position with a private borrower; even in the
case of a public entity, it is ·unlikely that less than a 20 percent
equity would make private borrowing possible.

With declining federal

aid, it is inevitable that there is now pressure on states to increase
infrastructure funding, and indeed 30 states now have some type of bond
bank for that purpose.

Even if water systems can find a lender,

however--and typically the most that state bond banks do is to reduce
borrowing costs slightly--they will have to generate funds to repay the
loans.

Sooner or later, most water systems are facing sharp rate hikes.
What Price Water

In our 23 district sample, the water rate for average monthly
household use of 6,300 gallons ranged from $6.30_ to $19.38, and the
mean rate increase required to fully fund depreciation over a 10 year
period at four percent inflation was 193 percent. 3

In South Carolina,

as in other states, water rates have failed to keep pace with rising
costs of water delivery, particularly with rising replacement costs for
water treatment and storage facilities. 4
A rate increase of this magnitude, applied to the average household
user, would generate a range of rates for our 23 system sample from
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$10.33 to $101.70 for an average family.

The rate increase would proba

bly be divided between some base figure (e.g., $20 for up to 1,000
gallons per month) and increasing block rates to promote conservation
(e.g., three cents per gallon for the next 4,000 gallons, four cents per
gallon for the next 4,000 gallons, etc.).

The experience in the D.C.

metropolitan area suggests that an increasing block rate has substantial
advantages in conservation. 5

Such a rate scheme, while desirable, makes

it difficult to estimate both revenue requirements and the distribution
of the burden.
Water rate increases of such a magnitude will have three important
effects.
poses.

First, they will generate the necessary funds for capital pur
Second, they will encourage conservation, which will reduce some

of the need for capital funding and mitigate the rate hike required.
Third, they will create serious hardships for low income families, par
ticularly in the small rural water districts that are likely to be hit
the hardest.

Municipal systems can cushion the rate hike with general

tax revenues, but special districts and private water companies serving
largely rural areas have no such fall back resource.
The estimated rate increases needed to fully fund depreciation
include reserves for replacement that reflects rising replacement costs.
These rates were calculated on the assumption that capital needs would
not be sensitive to rate hikes.

This is not a reasonable assumption, as

experience elsewhere has shown.

In the Washington, D.C. metropolitan

area, for example, an increasing block rate designed to promote conser
vation resulted in a reduction of consumption by residential customers
of 13.8 percent, although there was relatively little response from com
mercial users.

Analysis of the impact of this new rate structure
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indicated that peak water demand was primarily a residential phenomenon.
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Thus, this water system succeeded in its goal of designing a rate struc
ture to reduce capital demand in order to develop a regional solution to
water supply problems and postpone expenditures on additional treatment
facilities. 6
Other researchers have found a price elasticity of demand for water
in the range of -0.225. 7

In other words, every 10 percent increase in

price leads to a decline in quantity demanded of 2.25 percent.

These

figures must be applied with caution because elasticities are generally
computed over a much narrower range of price change than the rate hikes
being contemplated here.

With that caveat, what is the possible impact

of full cost pricing on capital demand in South Carolina?

A rate hike

averaging 193 percent, according to this elasticity measure, could lead
to as much as a 43 percent reduction in water usage.

It is possible

that higher rates and resulting conservation could virtually eliminate
the need for outlays for new water system capital in South Carolina for
the next 12 years.

In fact, as in Boston, 8 a significant part of the

initial rate hike may be rolled back if it is successful in promoting
conservation, encouraging leak detection, and-reducing peak load demand,
all high cost factors for water systems.
A rate structure to promote conservation and reduce capital demands
while meeting legitimate needs for maintenance, replacement, and expan
sion of existing capital facilities must be designed with care, utiliz
ing the experience of water suppliers in other states.

Factors to

consider are the impact on low income households, the link between water
pricing and local economic development strategies, and the interaction
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between the rate structure and capital needs for peak demand.

Experi

ence elsewhere is instructive, but rate increases of this magnitude are
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relatively rare and therefore the effects are difficult to predict.
Here we focus on one particular aspect, the effect of rate increases on .
low income households, many of which are served by rural water systems
in South Carolina.
Water Rate Hike and the Poor
How do we deal with impact of rate hikes on the poor in South
Carolina?

How can low income households afford an increase in water

rates of as high as 500 to 600 percent in some systems?
suggest themselves.

Two answers

The first is a graduated rate structure.

The sec

ond is a voucher system.
Experience in the D.C. metropolitan area cited earlier suggests
that a significant amount of conservation by households can be induced
by a rate structure that consists of a flat rate for a minimum amount of
service and a higher marginal rate for additional gallons consumed.
Faced with such a rate structure, households typically curtail their
marginal uses of water for such purposes as washing the car or mowing
the lawn.

Higher marginal rates to promote conservation and reduce cap

ital needs is a strategy that is not necessarily burdensome on the poor,
and in fact is less likely to draw the additional revenues from the poor
than from higher income groups whose water demand is less sensitive to
price.
A voucher system is another way to cushion the impact of rate hikes
on the poor, funded by the state in lieu of making additional expendi
tures to add to or to replace local water system capital.

Higher rates

should result in a substantial reduction in the requirement for water

V
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system capital, although there will still be isolated needs, particu
larly expansion to serve growing areas.
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Much of this capital would have

been paid for by the state, which currently is spending 1.9 million dol
lars for such purposes but could anticipate much larger demands in the
future.

A part of this windfall can be used to fund a water voucher

system for low income households.
A rough measure of the number of households that might require
assistance in meeting higher water bills is the number of households
receiving food stamps.

This group is slightly larger than the poverty

population, but represents the poor and near poor who are likely to be
tied into the system in such a way as to qualify for and actually
receive water assistance.

In July 1987, there were 95,515 households

receiving food stamps in South Carolina.

If one half the burden of

added revenue needs for capital purposes is met by either higher
marginal (rather than base) rates and/or reduced capital needs because
of conservation, then the average base rate increase for all households
would be roughly 100 percent.

At present water rates, the median dollar

increase per household would be about $13.38 per month.
percent increase was needed to meet the

If the full 193

twin objectives of capital

funding and reduced capital needs, then the median rate increase would
be $25.82 per month.

If low income households (proxied by those receiv

ing food stamps) are distributed uniformly among districts, and the
state elected to provide vouchers to cover the increased cost of basic
a

water service to those households, then the annual state expenditure for
such a program would cost between 15 and 30 million dollars.

The higher

figure assumes no reduction in projected capital needs, all of which
would be met out of rate increases.

The lower figure assumes that
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approximately one-half of the revenue increa se needed could be met
either by increasing marginal rather than ba se rates or by lower capital
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needs in response to higher prices.

Since t he state would face a

reduction in demand for infrastructure financing assistance, there might
well be a net saving rather than a net cost to the state from implemen
ting a voucher system.
This proposal sounds much like the 1970 's debate over gasoline
pricing, conservation, and the poor, and indeed the two have much in
common.

It does not make sense to underprice a good or service to

everyone, encouraging overuse, in order to address the needs of the
poor.
icy.

Neither the poor nor society as a whole benefits from such a pol
Targeted assistance to the poor, and f ull cost pricing for the

rest, makes much better economic sense and a llocates scarce resources
more efficiently.
Summary and Conclusions
South Carolina's problems in financing water system capital are
shared in one form or another by most Easter n states.

We can all learn

from each other's successes and each other' s mistakes.

Full cost pric

ing for water systems is the most effective and most equitable way of
financing water system capital because it pr omotes conservation, econo
mizes on capital, and places the burden of paying for water system capi
tal on water users, not on taxpayers in gene ral.
a

In implementing full

cost pricing of water systems, however, it i s essential to mitigate the
impact of sharp rate increases on the poor.

The voucher system recom

mended here is one way to promote efficient use of water resources while
addressing the very real burden that higher water rates would place on
low income households.
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